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Significance of Learner’s Externalization and Argumentation
1n Research on Mathematics Education

- Based on epistemology of mathematics and epistemology in mathematics education -

Mitsuru MATSUSHIMA

Shizuoka University

The purposes of this study are to investigate relation between externalization by oral language and
understanding in mathematics education, and to clarify epistemology in mathematics education which
has deep relation in a Jigsaw method.

Method of this study is literature study on epistemology. Epistemology of mathematics and
epistemology in mathematics education are analyzed from the standpoints of the relation between
externalization by oral language and understanding in mathematics education, and from the standpoints
of Sfard’s metaphors:acquisition metaphor and participation metaphor. Based on the analysis, it was
clarified what kind of epistemology in mathematics education has deep relation in a Jigsaw method.

Epistemology of mathematics is largely divided into absolutism and fallibilism by Ernest. Among nine
types of epistemology of mathematics investigated in this paper, constructivism in absolutism, and
conventionalism, empiricism, quasi-empiricism, social constructivism and anthropological approach in
fallibilism are referred as epistemology relating oral language. And social constructivism is identified as
an epistemology deeply referring to the relation between externalization by oral language and
understanding in mathematics education.

Furthermore, among eight types of epistemology in mathematics education investigated in this paper,
socio-cultural approach, interactionist approach, social constructivism, anthropological approach and
multi-world paradigm are referred as epistemology relating oral language. Again social constructivism is
identified as an epistemology deeply referring to the relation between externalization by oral language
and understanding in mathematics education.

Investigating epistemology above mentioned from the standpoint of Sfard’s metaphors, absolutism is
correspondence to the acquisition metaphor and fallibilism to the participation metaphor, in epistemology
of mathematics. Regarding to epistemology in mathematics education, behaviorism, structuralism and
radical constructivism belong to the acquisition metaphor and socio-cultural approach, interactionist
approach, social constructivism and anthropological approach belong to the participation metaphor. And
social constructivism is a connection of the two metaphors.

In conclusion, it is suggested that the Jigsaw method which secures learner’s externalization of
opinions and argumentation can be a learning methodology having epistemological basis of each of social
constructivism, socio-cultural approach, interactionist approach or anthropological approach in research
on mathematics education. Above all, social constructivism seems to become a strong candidate having
epistemological basis for the Jigsaw method, because the social constructivism has not only a
descriptiveness to account the process that mathematical subjective knowledge develops to objective

knowledge, but also a normativeness to show true mathematical learning that emphasizes oral language.
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